Caco-2 cell monolayer integrity and effect of probiotic Escherichia coli Nissle 1917 components.
Different probiotic strains used in clinical trials have shown prophylactic properties in different inflammatory diseases of the gastrointestinal tract. This study was aimed to investigate the influence of Escherichia coli strain Nissle 1917 (EcN) components on the integrity of the Caco-2 cell monolayer (human adenocarcinoma cell line). The effect of supernatant of EcN suspension and lipopolysaccharide (LPS) isolated from EcN (in concentrations from 0.001 to 1 000 µg/ml) on paracellular transport of 14C-mannitol marker through epithelial cell monolayer was estimated. Both LPS and EcN supernatant exerted almost the same effect; whereas no effect was shown using high concentrations (100 and 1 000 µg/ml), low concentrations (0.001, 0.1 and 1 µg/ml) significantly decreased permeability of 14C-mannitol. Concentration (0.001 µg/ml) decreased 14C-mannitol permeability approximately about 20% (LPS) and 30% (EcN supernatant). To elucidate the observed changes in monolayer permeability ("tighter monolayer") induced by concentrations of LPS or supernatant, media able to open epithelial intercellular junctions were used. The effects of Ca2+-free transport medium and of medium containing 5, 10, 20, 50, and 100% of Ca2+ on the 14C-mannitol transport in the presence of the lowest (0.001 µg/ml) and high (100 µg/ml) concentrations of LPS were studied. Using Ca2+-free medium both concentrations of LPS significantly decreased apparent permeability coefficient (Papp) of 14C-mannitol indicating that changes of 14C-mannitol permeability are independent of dimensions of paracellular spaces. The decrease of 14C-mannitol permeability caused by EcN LPS indicates the ability of components of probiotic EcN strain to restore disrupted epithelial barrier.